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Use of piperidinium salt of formula (I) where Rl is napthenyl or 
4-18C alkyl, R2 is hydroxyethyl , (CH2CH20)nH (where n = 1-30), 
CH2CH20CO-CH2-C6H5 or CH2CH20COCH2R3 (where R3 is 1-18C alkyl or 
naphthenyl or 1-5C alkyl and A is CI, Br, I, N03, C104 , CH3S04, 
CH3C6H4S03, (CH3)2P04, C6H5S03 or acyl-OCO (CH2 ) MCH3 (where m is 0-16), 
as the antistatic material for surface or bulk treatment of the 
thermoplastic polymers, minimises the accumulation of static charge and 
reduces costs. 

It is applied to the surface in the form of a 0.5-4.0% soln., or 
added to the bulk in amounts of 0.5-4.0 wt . % to yield materials with 
specific electric resistance of 3 . 4 Mohms to 12000 Mohms and 600-42000 
Mohms respectively, at 20 +- 3 deg. C. and 65 +- 5% humidity. 

The cpd. (I) is superior to the known alkanone-type antistatics. 

Polymethyl methacrylate was treated with a 2% soln. of 
N-octadecyl- N-hydroxyethyl piperidinium acetate to yield a material 
with specific surface resistance of 7 Mohms. Bui . 30/15 . 8 . 81 . 
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(54) CnOCOB OBPAB0TKH TEPMOflOACTHMHilF 1 " REFERENC£ 



nOJIHMEPOB 



1 

H3o6peTeHHe othochtch k cnoco6y 
oCpaOoTKH nonHMepOB nyTeM HaHeceHHH 
na hhx hjih BseaeHMH b Maccy a30Tco- 
AepHtamnx uHKJiHMecKHX coeAHHeHHfi Ann 
yjiymue.HHH aHTHCTaTHHecxHx cbohctb. 

H3BeCTeH CnOCOS AH3JieKTpH3 3.1XHH 

TepMonjiacTH-qHtlx . nojtHMepOB nyTeM Ha- 
HeceHHH Ha noBepxHOCTfa hjih bb eAeHHH 
b hx Maccy a30TcoAepjKamHX UHKJin^ec- 

KHX COeAHHeHHH 6HC-COJieH 6eH3HMHAa30 

jihh, HanpHMep ahxjiopha- I » 4-ah (N -2 - 

yHAeUHJI-3 -OKCH3THJl6eH3HMKAa30- 

jiHHj-6yTaH h Ap. ripH BBeAeHHH b Macc\ 
nojiHMepa takhx co eAHHe hhh yAenbHoe 
noBepxHocTHoe 3JieKTpHMecKoe conpo- 

THBJieHHe ( pg )o6pa3UOB COCTaBHHeT 

2,0-10 9 -1 ,0. lO*' Om n P H 20° C h otho- 
CHTejibHOfi B/TajKHocTH 65%, a npH no- 
BepxHocTHOM HaHeceHHH p s - 6,9.10 - 
2,3, lO'* 0 0m cooTBeTCTBeHHO [l]. 

HaH6ojiee 6jih3khm no TexHHvecKofi 
cymHocTH h AOCTHraeMOMy .3<M>eKTy k 
npeflJiaraeMOMy H3o6peTeHHio HBuneTCH 



-to 



15 



30 



"cnoco6 corjiacHO KOTOpOMy asoTCOAep- 
JKauiHe UHKAHvecKHe coeAHHeHHH, HanpH- 
Mep 5HC-COJTH nHnepHAHHHH, HaHOCflT 

Ha noBepxHocTb hjih bboaht b Maccy 
nojiHMepa b Ka^ecTBe aHTHCTaTHxa. npH 
BBeAeHHH b Maccy nonHMepa tskhx coe- 
AHHeHHf: yAe/ibHoe conpoTHB/ie HHe (p$ ) 
cocTaanneT 4,1.10^-1,2,1 0 10 Om npw 

20°C H OTHOCHTeJIbHOH BJ13)KHOC TH 65% 

h npa nosepx-HOCTHOM HaHeceHHH p 5 
6,0. 10^ - 2,5. 1(3^ 0m cooTBeTC tbgh— 

ho [2]. 

OAHaxo no 3TOMy cnocoGy nojiynaioT 
oneHb Aopt>ryro npoAyxuHio BBKAy toto, 
mto npouecc nojiy^eHHH 6hc-cojich ao- 
BOJlbHO CAOJKeH H PJIH HX nojiy^enHH 
Tpe6yeTCH AOporocronmee cwpbe 1,4- 
AH6pOM6yraH. 

Uejib H3o6peTeHHB - yAeuieBiieHwe 
npoAYKUHH h noHHxeHHe a/ieicTpHsauHH 

TepMOnJiaCTHUHbDC nojmMepoB. 

UeJit AOCTHraeTCH TeM, wto b cno- 
co6e o6pa6oTKH TepMonjiacTH^HbEx no- 
jiHwepoB' nyTeM HaHeceHHH Ha noBppx- 
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HOCTb HJ1H BBGA6HHH B MaCCy COJieH 

imnepwAMHHH, b Ka^ecTse nocneAHHX 
npKMeHHWT coeAHHeHHe oSmeft (fropMyjiu 



:0 



10 



15 



,r.Ae - Ha*Teimn hjik C 4 - C 1B *-aji- 

KHJl 

Rj, - OKCH3TKJI (C^CH^O^ H| W 

n - 1-30, rpynna 
CH 2 CHj6fi CH 2 R 3 , trAe R^- 0,,-QiB -an- 

KHJT" KJIH HaiJTBHHJt HJIH G< "Cy — EJIKHJl 

IrAe trt= 0-I6). 

~IIpH noBepxHOCTHOM HaHeceHHH 0,5- 
4,0%-HhK pacTBopoB conefi nHnepKAHHHH 
Ha nojiHMepw yAenbHoe noBepxHocTHoe 
*3JieKTpHMecKoe conpoTHBueHHe {$5) o6pas 
hob cocTaBjineT 3 , 4 . 1 0 6 - \ , 2 . 1 0-»°0m npH 

20i3°C H OTHtfCHTeJIbHOft BJiaXHOCTH * . 

65*5%. . . . 

OCpaaujw nojiHSTHJieHa npH BHyTpeHHeM 
BBeAeHHH 0,5-4,0 Mac,% cojieii nHnepKAH- 



20 



25 



30 



Om 



HH* KMEWT P5 6,0,10 8 - 4,2.10 

npH 20±3°C h oTHocHTenbHoft BJiaaeHoc-. 
th 65*5%,' npefleji TeKy*iecTH npH pacTH— 
x&HHH (CT T ) 105-248 Krc/cM 2 , npe- 
Aen npouHOCTH npH pacTBDReHHH ( <Sp ) 
112-139 Krc/cM 2 H oTHOCHTejabHoe yftnH- 
HeHHe npH paapbme ( £ ) 250-684%. 

nojiHMepHbie oBpasuu, noJiy*taeMwe 
no npeAJiaraeMOMy cnocp6y, ;o6jiaAa»T 

JiyHIUHMH aHTHCTaWieCKHMH CBOftCfBaMH 

no cpaBHeHHio c o6pa3AaMH nonHMepoB, 
o6pa6oTaHHbWH aHTHCTaTweaMH THna 
anK aMOHOB (.p 5 ^ 3,3.1 0 12 0m ripn BHy- 
TpeHHeM BBeAeHHH) [3].h no cpaBHeHHio 
(P s >60.10 ' Om) [2 J. 

AHTHCTaTHKH cornacHO H306peTeKK» 

- HaHOCHT Ha nOBepXHOCTb nOJIHMepOB H3 

pacTBopoB KOHueHTpamm 0,5-4,0 Mac.%, 
OAHOBpeMeHHO MoryT npHM&HHTbCH uene- 
Bbie AoSaBKH - KpacHTejm, cTa6HJiH3aTo- 
pw, unacTH^HKaTopbi H ap. 

AhTHCTBTHKH M03KHO BBOAHTb B pac~ 

rmaB nojmMepOB oobWKbMH cnoco6aMH: 
Ha Barxbuax, b nnacTOCMecHTene uwe- 
noro rana hjih b sKCTpyAepe. 
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h p h m e p. 1. Ahckh T^HaweTpoM 

50 MM H TOJUUHHpH 1 MM H3 ■ nOJIH3THJieHa 
HH3KOA lUIOTHOCTH ( U3Hli) Ha 20 c b 
4,0%-HMH paCTBOp l-OKCH3THJl-l-6yTHJl- 

rmnepKAHHHH 6poMHAa b sthjIobom cnnpte 
h aaTeM cymaT npH KOMHaTHOH TeMnepa-r. 
.Type b BepTHKaribHOM nonoKeHHH ' 2 *i . 
0- o6pa6oTaHHbix TaKHM cnoco6oM 06- 
pasuoB c 1..5.10 9 Om npn 20±3° C h 

OTHOCKTeJIbHOH BJiaKHOCTH 65^5% • . 

n p h M.e p 2. Ahckh AHaMeTpoM 
50 mm h TOJinjHHOft 1 mm H3 VAaponpoMHoro 
nojiHCTHpoJia . (yn ) norpy»caioT Ha 20 c 

B 2, 0%-HbIH paCTBOp 1 -OKCH-3THII- I ~OK~ 

TaAeAHJinHnepHAHHHH 6pOMHAa b aranoBOM 
cnnpTe h 3aTeM cymaT npn KOMHatiiofi 
TeMnepaType b b epTHKanhHOM nqjiojKeHHH 
2 .pg66pa6oTaHHbix TaKHM cnocoSoM 
o6pa3AOB 3,8. 10 e 0M aph 20i3t h 

OTHOCKTeJIbHOH BJiaHCHOCTH 65 5%. 

II p H m e p 3. flHCKH AHaMeTpoM 

50 MM H TOJUUHHOit 1 %\H H3 n0JTH3THJie— 

Ha bmcokoh njiOTHOCTH (1131*11) norpy- 
Kak>T Ha 20 c b 2,0%-Hbift pacTBop 
1-OKCH3THJI- 1-HOHHJirmnepHAHHHH 6po- 
mha* b 3THJ10BOM cnHpre h 3aTeM cymaT 
npH KOMHaTHOH TeMnepaType b BepTHKanb- 
hom noJioxeHHH 2 p 5 o6pa6oTaHHbix 
TaKHM. cnoco6oM o6pa3AOB cocTaBjineT 
1,4.10^ Om npn 20t3°C h oTHOCKreJib- 

HOH BJiaMOCTH 65*5%. 

II P H M CP 4. flHCKH AHaMGTpOM 
5U MM H TOJUUHHOH 1 MM H3 nOJIHCTHpO- 

jia 6noTOoro (IICB) norpywaioT Ha 20 c 

B 2,l)Z-Hb!H paCTBOp 1 -QKCH3THJ1- 1 "HO- 
HHJinHriepHAHHHH BpOMHAa" B 3THJtOB0M^ 

cnnpTe h aaT^M cymaT. npn komh3thoh' 
TeMnepaType : b BepTHKajibHOM nonoxeHHH 
2 p^ o6pa6oTaHHbix TaKHM cnocoSoM 
oSpasAOB 4,5, Om npH 20±3°C h ot- 

HOCHTeJIbHOH BJiaWHOCTH 65±5%. 

II p H M e P • 5 » flHCKH AHaM^TpOM 
50 MM H TOJIDUIHOH 1 MM liOJlHMeTHJIMeTa - 

KpHJiaTa (HMMA) norpyacawT Ha 20 c b 

2,0%-^HWH paCTBOp l-0XCH3THJI-l-H0HHn- 

nHnepHAHHHH OpoMHAa b 3Thjiobom cnnp- J 
Te h saTeM cymaT npH KOMHaTHofi TeM- 
nepaType b BepTHKaribHOM TionoaeeHHH 
. 2""m, p q o6pa6oTaHHbix TakHM cnoco6oM 
pepasuoB 6,2.10^ Om npH 20±3°C h 

OTHOCKTeJIbHOH BJI331CHOCTH 65*5%. 

TI p H M e *p 6. flHCKH AHaMeTpOM 
50 MM H TOJimHHOH 1 MM H3 COnOJXHMepa 
CTHpOJia C MeTHJIMeTaKpHJiaTOM CMC) 

norpyaeaiffT Ha 20 c b 2,0%-HbiH pacTBop 

I-OKCH3THJl-^-HOHHJinHnepHAHHHH 6pOMH- 

Aa b 3TWIOBOM cnnpTe h saTeM cymaT 
npH KOMHaTHofl TeMnepaType b BepTHKanb 



10 



15 



hom nojioxemm 2 h. j> g o6pa6oTaKHbDt 
tokkm cnoco^OM odpaauoB 8,6.10 Om 

IipH 20*3°C H OTHOCHTeJIbHOft BJiaXHOCTH 

65*5%. ( ' 

II p h m e^p m 7-25. Cojih nHnepWH- 
HKH HaHOCHT Ha nosepxHOfcTb HOJIKMepOB 

raK ; KaK, B npHMepax 1-6. PesynbTaTU 
npHBeAeHU b TaSji.l. 

II p h m e p 26. IIojiH3TKneH hhskoh 
tuiothocth CMeniHBaioT c lMa.c.% SpoMHAa 
N-neHTafleuHJi-H-OKCHSTHnnHnepHAHHHH - 
H a BaJibAax npn 135+5° b mhh. ?5 06- 
paauos 3,2.t0 iO Om rrpH 20* 3° Ch 

OTHOCHTeJIbHOft BJiaJKHOCTH 65*5& H OT 

119 Krc/CM- 2 , ffp!2lKrc/cM h £ 
684%. 

II p H M CP 27. H0nH3THJieH HH3-. 

koft iuiothocth cMemHsaioT c 4 Mac.% 
6ppMHA a N-npHTarteuHJi-H".okcH3TioiimnepH- 
AHhha hV BaiTbuax npn 135±5° C 7 mhh. 20 
p 6 "o0.pa3uoBM,4- 10 9 Om npn 20*3 C 

H OTHOCHTeJIbHOft BJiaKHOCTH 65*5% HrO-f 

105 Krc/cM^.CTp-112 Krc/CM Z H £ 422%. 

II p H M e p 28. ITOJlH3THJieH Bfal- 

cokoh nnoTHocTH cMesiHBaioT c 4 Mac.% 25 
6pOMHAa N -neHTaAeuHJi-H-OKCH3THJinH— 
nepHflHHHH Ha Barxbuatf npn 155*5 C 
7 mhh • Pg o6pa3UOB" 1 ,4 . I O^Om npn 

20*3 °C H OTHOCHTeJIbHOft BJiaJKHOCTH 

65*5% h ff T 248 Krc/cM 2 ,Gp122Krc/cM^ 30 
h C 120%. . 
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II p h m e p u 29-34 . Cojih ixHnepK" 

AKHHH CMemHBajOT C ~ nOJTHSTHJIQHOM HH3- 
KOft IUIOTHOCTH T8K, KAK B npHMepax 

26-27. CBoftCTBa ctojiy^eHHbix p(5pa3U0B 
npHBejieHb! b Ta6ji.2. 



II p h M e p u • 35-38. Cojih nHne- 

pHffHHHH CMemHBaSOT C IIOJ1H3 TH/ieHOM 
BHCOKOft IUIOTHOCTH T3K, K&K H B npH~ 

Mepe 28. €BoftcTBa nojiy*ieHHbix o6pa3- 
i;ob npHBeAeHM b Ta6n.2«. 

IIpeAnaraeMoe H3o0peTeHHe ynpomaeT 
<h yfleraeBJineT cnpcoO' nomcseHHH sjieKT- 
•pHaauHH TepMomiacTH^iHbix nonHMepoB 
h MOKeT Haftra npHMeHeraie ana yMeHb- 
meHHH 9Jie«TpH3aimH nojiH3THJieHa,no- 

JIHCTHpOJia H ftp • H H3AeJCHft HB HX OCHO- 

se b BHAe jihctob, AeTajieft HSMepH- 
tejibHMX H AP. npH6oppB y eMKOCTeft, 
npeAHaaHa^eHHbp: Ann sKcnjiyaTattHH 
. b ycnoBHHx,. KprAa HeAony c thmo HaKon- 
jieHHe sapHAoa cxaTOTecKoro sjieKTpH- 
MecTBa. ' * . ■ 

HcnojibaoBaHHe npe«naraeMoro cno- 
" co6a ahh yKa3aHHbix ueneft AaeT skoho- 
MHMecKHft 3*<J)eKT .200 p. b pacMeTe 
Ha 1 xr aHTHCTaTHKa sa c^eT HCKJiioueHHfl 
AoporocTOfltmero cwpbH 1 ,4-AH6poM6yTaHa 

HO CpaBHeHHW C- H3BeCTHbIM. 
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pHAHHHH , % 



Ps , OM 



II3Hn Bpomha N-yHAeuHJi-N— 0,5 

fi -(uHKJio-reKCHJiaua- 
tokch) -3THJi-nHnepH- 

4 -AHHHH 
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IIpOAOJixeHHC Ta6ji. 1 



1 I 2 
10 IIMMA 



1 1 IDHIT 



12 



13 ncB 

14 IIMMA 



1 5 nonHnpo- 
nHneH 

nn 

16 rom 



17 ncB 

18 nMMA 



napa-Tonypjicyjib4>oHaT- 
N -MeTWi-N- P- {AHKjior 
reKCHJiaueTOKCH) -sthji- 
nHnepHflHHHfl 

BpOMMA N-HOHKJi-N- nH- 
nepHAHJi"3THJiosoro 34h- 
pa HafcTeHOBbix' khcjiot 

XiiopHfl N-HaiiTeHKn-N- 
okch3tkji-(30) rmnepH- 

AHHHH 

To Ke 

Hoaha N-Ha4)TeHHJi-N- 
nknepHAtuiaTHJioBoro 
sfcnpa yKcycHOft khcjio- 

TM 

To we 



2,0 

2,0 
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2,0 

4,0 



HHTpaT N-Ha4>TeHHJi-N- 
minepHAHJi"3THJiOBoro 3$Hpa 

CTeapHHOBOfi KHCJIOTbl 1*0 



To ace 

TlepxjiopaT N -oKTaAeumi- 
-N-MeTHJi-nHnepHAHHKH 



19 n3HIl MeTacya«»4>aT N-ywfleiuui-. 

-N-neHTHn-nHnepHjDMHHa 

20 nCB ' flHMera(J>oc*aT N-ka$Teinui- 

„ -N-0KCH3THJ1 (101 ranepHAH- 

HHH 

21 II3Hn BeH3oCyJib*oHaT N-hohhji- 

-N-0KCH3THJI (20) nHnepK- 

AHHHH 

22 IICB AueTaT N-pKTaAeUKJi-N-oKCH- 

3THn-nHnepHAHHHfl 



4,0 

«.° 

2,0' 

2,0 



23 nMMA 

24 nn 



To ace 
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2,0 
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25 IDHI1 CreapaT N-oKTaAeumi-N- okch-^- 

3THJinMncpMflHKKH 2,0 
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"IT D0JIH3THJieH BpOMHA N "HOHHJl - 
HH3KOH N-0KCH3THJlIIMnepH- 
'IUlOTHOCTH AHHHfl 
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HOfi B 






nonH- 






: Mep, . 




1 Mac • Z _ 





4,0 



.30 To«' Bpomha N-yHAeiniJi- . 

-N- j* - (uHKJioreK*- ■ 

CKJiaueTOKCH }-3THJl- 

nHitepH AHHHfl *-»0 

BpOMHA N~HOHHJr-N-p> 
(UHKJioreKCHnaueTOK- 
ch^ -9THnnHnepHAH^ 

BpOMHA N -HOHHH- 
-fl- n«jp epH AHJI 3 THJTO- 

boto 3$Hpa Ha4>Te 

HOBblX KHCJIOT . 0,5 

Tlapa-TOJiyojicyjib^o- 

Ha'T-^-MeTHn-N- fb - 
(uHKnoreKCHJiaueTOK- 

chV 3THJinHnepHAH" 

HHH 1.0 



31 



32 



33 



— n — 



34 



' Xjtopha N -Ha$Te- 

HHJT-N-OKCH3THH 

{30) nnnepHAH- 

HHfl 

35 nonHSTWieH Bpo A _.. 

nnoTHOC- naueTOKCH) 3Thh 
nHnepHflHHHn 

TH 



1.0 



1,0 



36 To *e 



HHTpaT N-Ha*TeHwi- 
-N-n>inepHAHn3THJio- 
Boro 3*Hpa cTeapH- 

HOBOH KHCJIOTbJ 



37 
38 



^MeTa4>oc(t)aT N-Ha<i>- 

TeHHJt-N-0KCH3THJI . 

(10) -nHnepHAHHHH 4,0 
CTeapaT N-oKTaAe-' 
UHii-N-oKCH3THnnH- 
nepHAHHHfl » 
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4,2. 10 10 


144 
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574 
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134 


530 


9.0.10 8 105 


124 


• 503 


2,1 . 10 10 237. 


120 


172 


1,0. 10 9 238 


134 


260 


6,0. 10 8 2*2 


13) 


270 



9.6.10 8 235 _^0_„__J 
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CnocoO' o6pa6oTKH TepMonJiacTHMHux 
nojtHMepoB nyTen HaHeceHHH Ha noBepx- 
HOCTb hjik BBeaemiH b Maccy COJieft UK- £ 

nepHAHHH*, OTJXHHaiOmHttCH 

Ten, wto,c i^entio chhkckhh 3nexTpH3aAHH« 
h y^emeBJieHHH npoAYKAHH, b xauecTBe 
cojiefl tiKn e p kahhh h ixphmghhiot coeAHHe- 
HHfl oCmett (t>OPMyJTK 



Q 

'tag R4 - *Ha(t>TeHKn hjih C^-Cjg-ajncnn, 

H/> - OKCH3THH 
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